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(57) ABSTRACT 

The disclosed System reduces map data use fees by allowing 
a user to use only that map data for a certain area that 
includes information useful to the user, and allows a map 
data provider to expand map data use areas. The disclosed 
System includes a navigation apparatus which performs 
navigation processing based on Stored map data and which 
is provided with an information Storage device for Storing 
map data, and a central processing unit for Setting part of the 
map data as an open area defined by a rectangle. 
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NAVIGATION APPARATUS AND PROGRAM 

INCORPORATION BY REFERENCE 

0001. The teachings of Japanese Application No. 2001 
100631, filed Mar. 30, 2001, Japanese Application No. 
2001-118863, filed Apr. 17, 2001 and Japanese Application 
No. 2001-118865, filed Apr. 17, 2001 are incorporated 
herein in their entirety, inclusive of the Specification, claims 
and drawings. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a navigation appa 
ratus and to a Storage medium with an encoded program 
which allows a user to use only that portion of Stored map 
data that is immediately useful to the user. 
0004 2. The Prior Art 
0005 Previously, navigation apparatus having route 
Search and route guide guidance functions used map data 
that was Stored on CDS and a user purchased a certain 
number of CDS corresponding to a map area in which he 
intended to travel. However, in recent years, larger capacity 
storage devices such as the DVD have been developed and 
Such storage devices containing map data have come to be 
incorporated into navigation apparatus. A Single DVD can 
Store data for a large area Such as map data for the entirety 
of Japan or the entirety of Europe. 
0006 However, navigation systems designed to assist 
driving must accommodate different ranges of movement of 
different users dependent on various geographical and per 
Sonal factors. Therefore, a Small-capacity database cannot be 
universally Satisfactory to a large number of users. There 
fore, demand for a database containing universal informa 
tion has led to adoption of the DVD as a storage medium 
capable of Satisfying Such a requirement by greatly increas 
ing the database capacity. However, with increase in data 
base capacity attained by the use of the DVD, the cost of 
development of databases has also increased. Moreover, a 
database containing Such universal information includes not 
only information useful to the user, but also information of 
no use to the user. Therefore, for the user who uses only a 
part of the data, the DVD Selling price is unnecessarily 
expensive and this expensive price is an obstacle to market 
expansion of DVD use. 

SUMMARY OF THE INVENTION 

0007. The present invention has as its objectives the 
lowering of map data Selling price by allowing a user to use 
only that map data for a limited area which is useful to him 
and to allow a map data provider to expand map data use 
CS. 

0008 To attain the above objectives, the present inven 
tion provides a method for accessing map data for naviga 
tion, wherein all or part of available map data is opened for 
use in providing navigational guidance based on map data 
access right information. 
0009. The invention also provides an accounting system 
for fees for map data input to a navigation apparatus, 
wherein the use fees vary depending on the area of map data 
used. 
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0010. The invention further provides a storage medium 
with an encoded program which generates identification 
information unique to a navigation apparatus based on a map 
data use range, identification information unique to the 
navigation apparatus, and map data edition information, and 
controls the area of map data opened, based on map data 
access right information that is generated based on the 
unique identification information. 
0011 Thus, the invention provides a navigation system 
which provides navigational guidance based on Stored map 
data, and which includes: 

0012 a navigation apparatus comprising Storage 
means for Storing map data; means for inputting area 
information indicating map data to be released; 
means for Sending the area information and identi 
fication information, unique to the navigation appa 
ratus, to a remote information center; and means for 
receiving information from the information center; 

0013 wherein the information center includes 
means for receiving the area information and the 
identification information, unique to the navigation 
apparatus, from the navigation apparatus, and means 
for generating data access right information based on 
the received area information and identification 
information unique to the navigation apparatus, 

0014 wherein the navigation apparatus opens, for 
use in providing the navigational guidance, all or 
part of the map data based on the data access right 
information received from the information center. 

0015 The present invention also provides a navigation 
method for providing navigational guidance based on Stored 
map data, comprising: 

0016 receiving, at the navigation apparatus, area 
information indicating map data to be opened, and 
Sending the area information and identification infor 
mation unique to the navigation apparatus to a 
remote information center; at the remote information 
center, receiving the area information and the iden 
tification information unique to the navigation appa 
ratus from the navigation apparatus, at the remote 
information center, generating data access right 
information based on the received area information 
and identification information unique to the naviga 
tion apparatus, and Sending the generated data access 
right information to the navigation apparatus, and, at 
the navigation apparatus opening map data, for use 
in providing navigational guidance, based on the 
data access right information received from the 
remote information center. 

0017. The invention also provides an information center 
which Sends and receives data to and from a navigation 
apparatus, including means for receiving area information 
and identification information unique to the navigation appa 
ratus from the navigation apparatus, means for generating, 
based on the received area information and identification 
information unique to the navigation apparatus, data access 
right information to be used for opening map data to use in 
the navigation apparatus, and means for Sending the gener 
ated data access right information to the navigation appara 
tuS. 
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0.018. The invention further provides a navigation appa 
ratus which provides navigational guidance based on Stored 
map data, which apparatus includes: means for inputting 
area information indicating map data to be opened for use in 
providing the navigational guidance; means for Sending the 
area information and identification information unique to the 
navigation apparatus to a remote information center; means 
for receiving, from the information center, data access right 
information that has been generated based on the area 
information and the identification information unique to the 
navigation apparatus, and means for opening map databased 
on the data access right information. 

0019. The invention also provides a navigation apparatus 
which performs navigation guidance based on Stored map 
data, and which includes Storing means for Storing map data 
and area Setting means for Setting part of the map data as an 
open rectangular area. 

0020. The invention also provides a navigation apparatus 
which performs navigation processing based on Stored map 
data, comprising Storing means for Storing map data, fee 
Setting means for Setting a use fee for use of the map data; 
and area Setting means for Setting, as an open area, part of 
the map data of a range corresponding to the use fee. 

0021. The invention further provides a navigation appa 
ratus which provides navigational guidance based on Stored 
map data, including Storing means for Storing map data for 
a plurality of respective areas; and area Setting means for 
Setting a map-data-open area by Selecting areas of a number 
corresponding to a use fee. 

0022. Further, the invention provides a terminal for data 
transmission to and from a remote information center, 
including data identifying the navigation apparatus unit; 
means for inputting map-data-open area information; means 
for transmitting the identifying information and the area 
information to the information center; and means for receiv 
ing, from the information center, data access right informa 
tion based on the identifying information and the area 
information. 

0023 The invention also provides a terminal for data 
transmission to and from a remote information center and a 
navigation apparatus. In this embodiment, the terminal 
includes means for receiving information identifying a par 
ticular navigation apparatus from a navigation apparatus, 
means for inputting map-data-open area information; means 
for transmitting the identifying information and the area 
information to the information center; and means for receiv 
ing data access right information based on the identifying 
information and the area information from the information 
Center. 

0024. The invention also provides a storage medium with 
an encoded program for generation of navigational guidance 
based on Stored map data, wherein the program opens only 
a limited portion of the Stored map data as a map,-data-open 
rectangular area. 

0.025 The invention also provides a storage medium with 
an encoded program for map display based on Stored map 
data, wherein the program opens only a limited portion of 
the Stored map data as a map-data-open rectangular area. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0026 FIG. 1 is a block diagram showing one embodi 
ment of a navigation System according to the present inven 
tion; 

0027 FIG. 2 illustrates a map divided into respective 
areas for map data; 
0028 FIG. 3 shows an area expansion menu picture; 
0029 FIG. 4A is a flowchart of an area opening routine; 
(0030) FIG. 4B is a flowchart of another area opening 
routine, 

0031 FIG. 5 represents a map of Europe; 
0032 FIG. 6 shows the setting of a data-open area as a 
rectangular region; 

0033 FIG. 7 shows an example in which the entire area 
is divided in advance and a use area is Selected from among 
the divisions; 

0034 FIG. 8 shows an example in which boundaries of 
administrative districts are made to define open data area 
boundaries, 

0035 FIG. 9 is a flowchart of an example of a routine in 
which a warning is given before facility information is 
displayed for guidance; 

0036 FIG. 10 is a flowchart of an example of a routine 
in which a warning is given while only a part of facility 
information is displayed; 

0037 FIG. 11 is a flowchart of an example of a routine 
in which a warning is given after all facility information has 
been displayed; 

0038 FIG. 12 is a flowchart of an example of a routine 
in which an area check is performed after a destination 
Search and first voice guidance; 

0039 FIG. 13 is a flowchart of an example of a routine 
in which an area check is performed after a destination 
Search; 

0040 FIG. 14 is a flowchart showing an example of a 
routine in which a judgment is made as to whether data to 
be read into the navigation apparatus is located inside or 
outside the open area before the data is read into the 
apparatus, 

0041 FIG. 15 is a flowchart of an example of a routine 
in which guidance information is provided only when the 
user's vehicle is located inside the open area; 
0042 FIG. 16 is a flowchart of an example of a routine 
in which a determination is made as to whether the coordi 
nates of a Voice output point are located inside or outside the 
open area and whether to output voice guidance is controlled 
based on the result of that determination; 

0043 FIG. 17 illustrates a specific example of execution 
of the routine of FIG. 16; 

0044 FIG. 18 illustrates an example of execution in the 
case where a route obtained by a Search includes a Section 
that is located outside an open area, and a further Search is 
performed by using only the map data for the open area; and 
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004.5 FIG. 19 is a block diagram of one embodiment of 
a navigation apparatus according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0046) An embodiment of the present invention will be 
hereinafter described with reference to the drawings. 
0047 Referring first to FIGS. 1 and 2 a large-capacity 
information Storage device, Such as a DVD, 3 contains all 
map data that users would ordinarily use Such as map data 
for the entirety of Japan or Europe, information (facility 
data) for facilities Such as restaurants and gas Stations, 
Search data to be used for route Searching, guide data to be 
used for route guidance, and other data. A navigation appa 
ratus 10 is provided with a central processing unit 10A, an 
input device 10B, a position detecting device 10C, an output 
device 10D, etc. The central processing unit 10A has pro 
grams for all navigation purposes, including but not limited 
to programs for executing the routines corresponding to the 
flowcharts of FIGS. 14 and 16, as well as data to be used 
in running those programs. When the user inputs a destina 
tion through the input device, the central processing unit 
10A reads map data from the information Storage device 3, 
Searches for a route from a present position, that has been 
detected by the position detecting device or a Start point that 
has been input through the input device, to the destination, 
and guides the user through the output device. Composed of 
a display, a Speaker, etc., the output device can provide 
guidance in the forms of both a visual display and Voice. 
0.048. In the navigation apparatus 10 according to this 
embodiment, within the map database Stored in the infor 
mation Storage device 3, only that data for areas desired by 
the user are rendered open (i.e., rendered usable by the 
navigation apparatus 10) and the data for the other areas 
cannot be accessed. A use fee is determined in accordance 
with data-usable areas. An area-dependent fee may be deter 
mined in various manners. For example, area sizes may be 
classified into large, medium, and Small and a use fee for an 
area is determined depending on which of those categories 
the area(s) of interest are within. Alternatively, weights are 
given to fees of respective areas and the Sum of fees for the 
Selected areas is the use fee. In yet another alternative, the 
Same fee is Set for every area and a use fee is determined 
simply by the number of areas selected. Where the map data 
Stored in the information Storage device 3 is divided into 
area A, area B, area C, etc., as shown in FIG. 2, and a 
uniform fee C. is Set for every area, a use fee is determined 
as not where n is the number of areas selected. Where 
different fees are Set for respective areas, the fee for each 
area may be set in accordance with the amount of map data 
or the Square measure of the area. 
0049. For example, when the user purchases a new navi 
gation apparatus 10, a prescribed area (e.g., three countries 
in Europe) can be selected in accordance with its base price. 
In this case, when the user Selects an arbitrary area after 
purchasing the navigation apparatus 10, the map data for the 
Selected area(s) is rendered open. The price of the navigation 
apparatus 10 may be set in accordance with the amount of 
area for which data can be initially used. For example, a 
price may be set depending on whether the area Size is large 
(Seven countries), medium (five countries), or Small (three 
countries). Subsequently, if there is a region that is outside 
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the initially available area for which the user would like to 
use the navigation apparatus 10 frequently and therefore 
wants to expand the area from the initially Selected area, the 
area open process shown in FIG. 4A and FIG. 4B may be 
executed. In another approach, the price of a newly pur 
chased navigation apparatus 10 would not include the price 
of map data and the user would Subsequently purchase map 
data for an arbitrary area by utilizing the area open process 
shown in FIG. 4A and FIG. 4B. 

0050. With the system of the present invention, it is 
necessary to prevent illegal use of map data. To this end, in 
this embodiment, the navigation apparatuS 10 itself, more 
Specifically, its central processing unit 10A, generates its 
own identification information (ID) based on a combination 
of a serial number (e.g., a product number) unique to the 
hardware of the navigation apparatus 10 and the number (an 
edition number of the map data) of a disc containing map 
data that is mounted in the navigation apparatus 10. For 
example, where the navigation apparatus 10 has a certain 
function f and the above-mentioned serial number and the 
edition number of map data are n and m, respectively, the 
central processing device generates an ID number in the 
following manner: 

0051) If a price is determined by an area size, the navi 
gation apparatuS 10 Sends a remote information center 11 a 
desired area size S together with the ID. The navigation 
apparatus 10 has an area input (Setting) means through 
which an area size may be input in the form of "large, 
"medium,”“small,” a number of countries, or the like. 
Alternatively, an area may be specified as “Germany, 
France, and Belgium,' for example, when the user Sends the 
ID to the information center 11. 

0052 Having a function g, the information center 11 
generates a key code (map data access right information) k 
based on the ID and the area Size S according to: 

0053. The information center 11 (more specifically, a 
processing unit in the information center 11) has means for 
acquiring the ID generated by the navigation apparatus 10 
and the area size as well as means (central processing unit) 
for generating a key code based on the acquired ID and area 
size. An accounting method (e.g., use of a credit card) is 
Stored in the information center 11, and the information 
center 11 has a means (central processing unit) for Settle 
ment of the account according to the accounting method 
using the key code. When the generated key code is sent to 
the user, accounting processing is performed. Further, this 
accounting processing may be So performed that the indi 
vidual users are identified with an IC card, e.g. UIM (SIM) 
card, which permits global roaming. 
0054 The key code includes the area size information. 
When the key code is input to the navigation apparatus 10, 
map data is opened by a program that has been read into the 
central processing unit. For example, where the key code is 
used as an area Size open key, an area Selection Screen is 
displayed upon input of the key, to allow the user to Select 
an area (e.g., three countries). When the user Selects an area, 
the map data for the Selected area is opened. Where the key 
code is used as a key for opening an area that was input 
through the area input means, the previously input area is 
opened in the navigation apparatuS 10 upon input of the key. 
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0055. In the system having the above configuration, 
another navigation apparatus cannot use even map data of 
the Same edition number because it has a different Serial 
number. The above-described area expansion process can be 
performed whenever the disc is used. When a new disc is 
purchased, a key code is again generated by the above 
described method. 

0056 To enable the above-described area expansion, the 
navigation apparatus 10 prepares an area expansion menu as 
shown in FIG. 3. If “area selection' is selected, the navi 
gation apparatus 10 generates an ID automatically by read 
ing its serial number that is set, for example, in a flash ROM 
and the disc number of the information storage device 3. If 
"key code input' is Selected from this menu display and a 
key code that has been sent from the information center 11 
is input, an areasize is determined based on the key code and 
the corresponding map data is opened (made available for 
use in the navigation apparatus). 
0057. Management may be performed within the infor 
mation center. In this case, the information center 11 man 
ages the Serial numbers of navigation apparatuses, map data 
edition numbers, etc. When a user inputs a user ID (may not 
relate to a serial number or an edition number) and an area 
size, the information center 11 Searches for a Serial number 
of a navigation apparatus and a map data edition number that 
correspond to the user ID and generates a key code. Further, 
the information center 11 may store and manage information 
for areas having map data currently open to the user (data for 
which user fees have been paid by users), and propose (send 
a proposal) another area when receiving an open request 
from a user. That is, the information center 11 may positively 
urge a user to make a selection (particularly in the case 
where the price depends on the area Size). 
0.058 Next, area opening according to one embodiment 
will be described with reference to FIG. 4A. 

0059 First, the area expansion menu of the navigation 
apparatus 10 is displayed and “area Selection' is Selected 
(step S1). The navigation apparatus 10 generates an ID 
based on a hardware Serial number and a disc edition number 
and displays the generated ID on the Screen (step S2). The 
user informs the information center 11 of the displayed ID 
and a desired area size (Step S3). If the navigation apparatus 
10 has a communication means, these pieces of information 
may be sent to the information center 11 by electronic 
communication. Alternatively, if the navigation apparatus 10 
is connectable to a terminal (a electronic device), Such as a 
personal computer, a cellular phone, or a PDA, the pieces of 
information may be sent to the center 11 through use of the 
terminal. The information center 11 acquires the ID of the 
navigation apparatus 10, an accounting method, and the 
desired area size (Step S4), and generates a key code based 
on the ID and the area size (step S5). The generated key code 
is Sent to the user. Receiving the key code, the user opens the 
area expansion menu display and Selects "key code input' 
(step S6) and then inputs the key code (step S7). If the 
information center 11 has a key code transmitting means and 
the key code from the communication means in the navi 
gation apparatus 10 is received at the information center 11, 
the received information is incorporated into the navigation 
apparatus 10. If the key code is received by a personal 
computer, a cellular phone, or PDA, the received informa 
tion is thereby input into the navigation apparatus 10. The 
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navigation apparatus 10 determines an area Size based on the 
inputted key code (Step S8), and makes a transition to the 
area Selection display to open the Selected area from Said 
area size (Step S9). This area opening process is directed to 
the case that a key code includes an area size. Where a key 
code includes information indicating a specific area (e.g., 
Germany, France, or the like), the specified area is opened 
upon acquisition of the key code. 
0060. This area open process may also be executed 
between the navigation apparatus 10 and a personal com 
puter, a cellular phone, or a PDA, here exemplified by a 
personal computer. While a personal computer is exempli 
fied, a cellular phone or a PDA may be substituted for the 
personal computer. 
0061. In the routine of FIG. 5, the navigation apparatus 
10 first generates an ID based on a hardware serial number 
and a disc edition (Step S1). Then, the user integrates the ID 
pulled out of the apparatus 10 into a personal computer, and 
informs the information center 11 of the ID and a desired 
area size (Step S2). Of course, the user may alternatively 
directly input the ID into the personal computer. When the 
ID is received by a data processor in the information center 
11, an accounting program, and the desired area Size are 
acquired (step S3), and a key code based on the ID and the 
area Size is generated to be sent to the personal computer 
used by the user (step S4). When the key code is received in 
the personal computer (step S5), the user inputs the key code 
from the personal computer to the navigation apparatus 10 
(step S6). The navigation apparatus 10 determines the area 
size based on the inputted key code (step S7), and displays 
the area Selection Screen for opening the Selected area from 
the area size (step S8). In using the area opening process, it 
is possible to acquire the key code and designate the area 
size even when the user is remote from the vehicle. While 
the ID is generated in the navigation apparatus 10 in the 
above case, a personal computer, cellular phone, or PDA, 
loaded with a program for generating the ID, may directly 
generate the ID and transmit it to the information center 11. 
0062) When employing a personal computer, cellular 
phone, or PDA in the area opening process, the aforemen 
tioned IC card, e.g., SIM card, is inserted into the navigation 
apparatus 10, personal computer, cellular phone, or PDA, 
thereby enabling data communication between the naviga 
tion apparatus 10 and the information center 11. 
0063. In the above example, data exchange between the 
navigation apparatus 10 and the information center 11 is 
performed manually. Area map data which the user wants to 
use can be Selected more easily when a Server or a customer 
server on the Internet serves as the information center 11. If 
a user owns a plurality of identical navigation apparatuses 
and wants to use the same disc in these navigation appara 
tuses, map data may be provided free of charge within the 
confines of up to two (or three) apparatuses, for example. In 
this case, when the ID of the first apparatus is Sent to the 
information center 11, the information center 11 can retrieve 
and act on a past purchase history. 
0064. In the above description, information exchange 
between the navigation apparatuS 10 and the information 
center 11, e.g., internet Server, is performed by electronic 
communication. Alternatively, a card or the like is Sold in 
which map data access right information relating to an area 
Size or a particular area is Stored and the particular area is 
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opened when the user inputs the purchased card into his 
navigation apparatus. In this case, the navigation apparatus 
10 is equipped with a card slot. When the card is inserted 
into the card slot, map data access right information Such as 
a key code is read and map data corresponding to the area 
is opened. A card Seller generates a key code based on 
identification of a navigation apparatus and other informa 
tion given by a user, and Stores the generated key code in a 
card. Cards can be generated easily by registering pieces of 
identification information etc., for users of navigation appa 
ratuses in a host computer of the card Seller. Other modifi 
cations are made possible by allowing the navigation appa 
ratuS 10 to capture map data access right information. 
0065. In yet another alternative, all or part of the map 
data is rendered usable for a prescribed period of time after 
the date of purchase of the navigation apparatus 10 and 
access to that map data is prohibited after lapse of the 
prescribed period without payment of a fee. The user Selects 
the map data to be opened for the prescribed period by using 
the above-described method (area opening process). In this 
case, the navigation apparatus 10 is equipped with a clock or 
acquires time information from a GPS device that is con 
nected to the navigation apparatus 10, and the navigation 
apparatus 10 measures one week of time, for example. In 
this manner, the user is given a free trial period, during 
which he can Select map data for an area which he actually 
WantS to uSe. 

0.066 As shown in FIG. 5, a current map database for 
Europe is Stored in a CD in a manner divided into national 
regions, that is, France, Holland, Belgium, and Luxem 
bourg, Germany; and Switzerland, Austria, and Italy, etc. 
Therefore, a user needs to purchase two or three CDs 
depending on his contemplated range of travel. For example, 
a perSon living in Belgium or Luxembourg needs to also 
purchase map data for Germany or France. Even in this case, 
what the user actually needs is map data for the eastern part 
of France or western part of Germany, and not map data for 
all of France or Germany. Although generating a CD con 
taining map data for Belgium plus the Western part of 
Germany or eastern part of France is technically possible, it 
is not realistic because of problems relating to the fixed cost 
and distribution. The large increase in data capacity made 
available by advent of the DVD has attained a great 
advancement toward solution of this problem. However, 
because database development cost is increasing and a 
database containing all information contains not only infor 
mation useful to the user but also information not useful, the 
DVD selling price turns out to be expensive for the user who 
uses only a part of data. 
0067. In view of the above, in this embodiment, condi 
tional access is provided. The conditional access Software 
permits access to only part of the data contained on a 
large-capacity data medium (DVD). The conditional access 
allows a user to purchase a right to use only data for that area 
needed by the user. 
0068 An area selection method for this purpose will now 
be described below. 

0069. With reference to FIG. 6 which shows one 
example by which a user can specify an arbitrary use area by 
a rectangle. As shown in FIG. 6, a rectangle (or a Square) of 
a predetermined size is prepared is displayed on a map, and 
a user can freely change its position. The user Sets a map 
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data use area by positioning of the rectangle A through use 
of a conventional input device. A data use fee is determined 
by the Size of the rectangle. Alternatively, a data use fee may 
be determined by the Size of a rectangle whose aspect ratio 
is variable. In yet another alternative, fees are Set different 
for different regions, taking into consideration the road 
Situations and congestion and a fee is determined dependent 
upon which regions are included in the area that has been Set 
by the user. 

0070 An area may be set in Such a manner that a user sets 
a map data use fee in advance and a rectangle having a 
prescribed size, determined by the amount of the user fee 
thus Set, is presented to the user and Set as an open area. In 
a further alternative, a user Sets a map data use fee in 
advance and an upper limit value is Set for an expandable 
Square, depending on the use fee thus Set when the user Sets 
a map data open area by freely determining the Size of a 
rectangle. That is, a certain use fee is Set in advance and the 
user is prevented from expanding the rectangle past a certain 
size. The Size of the rectangle is determined by, for example, 
dragging the diagonal of a rectangle through the input 
device. An open area is Set by the user freely positioning the 
rectangle the ratio for which has been Set in the above 

C. 

0071 FIG. 7 shows an example in which the entire area 
is divided in advance and a use area is Selected from among 
the divided areas. As shown in FIG. 7, the entire data range 
is divided in advance into a plurality of rectangles having 
different sizes and aspect ratios. A portion of these rectan 
gular areas are selected in a number (e.g., five) that is 
predetermined depending on the fee the user payS. Use fees 
may be set for the respective rectangles and a user may be 
allowed to purchase map data of a desired number of 
rectangles depending on the fee he payS. In this case, the use 
fees that are Set for the respective rectangles may be dis 
played on a map for area Selection So that a user can easily 
recognize the use fees of the respective rectangles. It is also 
possible to divide the entire map area with curved lines, 
circles, etc., however, it takes a longer time for the navigation 
System to operate within the confines caused by division in 
Such a manner and hence the response Speed is lowered. 
Therefore, division into rectangular use areas is preferred. 

0072 Further, in area selection, if, among the areas 
Selected a remote area is Selected, the Selected data turns out 
to be inconvenient for the user because of unavailability of 
a network between areas. To prevent this inconvenience, a 
main area may be determined and used to recommend to the 
user an area bordering on the determined area; and the user 
may obtain advice about effective use of the database from 
the Screen display thereof. 

0073 FIG. 8 shows an example in which boundaries of 
administrative districts are utilized as area boundaries. AS 
shown in FIG. 8, a small country itself is made one area and 
a large country is divided into areas corresponding to 
administrative districts. A user is allowed to Select a desired 
number of areas dependent on the fee he payS. To Simplify 
the navigation program, all areas may correspond to coun 
tries rather than Smaller administrative districts. Even in this 
example, if boundaries of administrative districts were used 
as they are, there would be areas having curved boundaries 
would which lower the responsiveness of the navigation 
processing as described above. Therefore, in practice, it is 
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desirable to approximate each administrative district by a 
combination of rectangles having proper sizes. While the 
area is divided according to its size in the above description, 
the area also may be divided according to its population. 
Specifically, Since an area with large population includes a 
large number of houses, the number of roads increases 
accordingly. This Suggests that population and the number of 
the buildingS Searched by the navigation apparatus 10 are 
proportional to each other. Therefore, if the area may be 
divided according to population, also the amount of data 
may be equally divided for areas Stored in a database. 

0.074 Area judgment, which determines the confines 
relating to a use area is preferably made as late as possible 
in execution of the navigation routine in order to minimize 
reduction in performance due to the introduction of the area 
Selecting function which is an important feature of the 
invention. Otherwise, in the conditional access that provides 
the user with the advantage that the user is required to pay 
for only that map data for a region which the user Selects, the 
navigation System might perform various operations within 
the confines relating to a use area, as a result of which the 
processing load may increase, thus lowering the perfor 
mance. Unduly low performance lowers the value of the 
product. In View of this, the use area is judged at as 
downstream a position as possible in the flow of navigation 
processing, to minimize influence of the conditional acceSS 
on the navigation processing. In this embodiment, data for 
unselected areas is not merely prohibited from use; instead, 
a user is urged to purchase a copyright of a wider range by 
informing the user of possession of Such information though 
not providing him with the contents. 
0075 FIG. 9 is a flowchart showing an example of a 
navigation routine in which a warning is given before 
facility information is displayed for guidance. 

0.076 A destination that has been input by the user is 
Searched for based on its coordinates (point data) in the usual 
manner, that is, by using all data instead of only that data for 
the purchased area (step S11), and a point (facility) corre 
sponding to the destination is determined (step S12). Then, 
it is judged whether the determined point is located inside or 
outside the purchased area (step S13). If the determined 
point is located inside the purchased area, a facility name, an 
address, a telephone number, etc. of the destination are 
displayed and the user is urged to Select “View a map' or 
“Go to this point' by manipulating a corresponding button 
(step S14). The destination is set or a related map is 
displayed in accordance with the button manipulated, e.g., 
clicked on, by the user (step S15). If it is judged at step S13 
that the point determined for the destination is located 
outside the purchased area, a warning Such as “The Selected 
point is located outside the area you purchased. For pur 
chase, please call 0120-123456 (available 24 hours, through 
out the year).” is displayed to urge the user to purchase a 
copyright for data of a wider range (step S16). Given this 
warning, the user realizes that the destination is located 
outside the purchased area. The user can then have the 
process be restarted from step S11. 

0.077 Thus, a destination search is performed in the usual 
manner and the judgement that the destination is inside/ 
outside the purchased area is made only after the location of 
the destination has been finally determined. As a result, not 
only can reduction in performance be minimized but also it 
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causes the user to recognize that the needed but currently 
inaccessible information is Stored in the database and urges 
the user to purchase a copyright for data of a wider range. 
Some users may think that the judgement of inside/outside 
the purchased area is better performed at the time of Setting 
a destination because the process can be restarted earlier. 
Therefore, in another embodiment the inside/outside judg 
ment is performed at Step S11 and a warning like the one 
given at step S16 in the process of FIG. 9 is given thereafter 
if the destination is determined to be at a point located 
outside the purchased area. 
0078 FIGS. 10 and 11 are examples in which a desti 
nation Search is performed in the usual manner and a data 
lock warning is given while all or part of facility information 
for a destination is displayed, to cause the user to recognize 
that the relevant information is Stored in the database, but is 
currently inaccessible, and to urge the user to purchase a 
copyright for data of a wider range. FIG. 10 is a flowchart 
showing a routine in which a warning is given while part of 
the facility information is displayed. This example is the 
same as the example of FIG. 9 except that part of facility 
information and an OK key for release of data locking are 
displayed in this example. 

0079 First, a destination is input and a conventional 
destination Search process is executed using all data in the 
Storage medium (Step S21). Then, the point location (facil 
ity) of the destination is determined based on coordinate data 
for the destination (step S22), and it is judged whether the 
determined point is located inside or outside the purchased 
area (step S23). If the determined point is located inside the 
purchased area, a facility name, an address, a telephone 
number, etc. of the destination are displayed and the user is 
urged to select “View a map' or “Go to this point' by 
manipulating a corresponding button (step S24). The desti 
nation is set or a related map is displayed in accordance with 
the button manipulated by the user (step S25). If it is judged 
at step S23 that the determined point is located outside the 
purchased area, part of the facility information Such as the 
facility name and the address of the destination is displayed, 
along with a warning Such as “The data is locked. To release 
the lock, please call 0120-123456.” and an OK key for 
acceptance of this proposal is also displayed (step S26). If 
the user manipulates the OK key, the process returns to Step 
S21, to execute the destination Setting process again. The 
user who wants to have the data lock released acquires a key 
code by the above-described method and has the data lock 
released. 

0080 FIG. 11 shows a routine in which a warning is 
given after all of facility information has been displayed. 
First, a destination is input and the usual destination Search 
routine is executed by using all the Stored data (step S31). 
Then, the point (facility) of the destination is determined 
based on the coordinates of the destination (step S32), and 
a facility name, an address, a telephone number, etc. of the 
destination are displayed (step S33). Then, it is judged 
whether the determined point is located inside or outside the 
purchased area (step S34). If the determined point is located 
inside the purchased area, the destination is set or a related 
map is displayed automatically (step S35). If it is judged at 
step S34 that determined point is located outside the pur 
chased area, all of the facility information Such as the facility 
name and the address of the destination is displayed, along 
with a warning Sentence Such as “The data is locked. To 
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release the lock, please call 0120-123456.” and an OK key 
for acceptance of this proposal is also displayed (Step S36). 
If the user manipulates the OK key, the process returns to 
Step S33, to again execute the destination Setting proceSS 
again. Alternatively, the System may be configured in Such 
a manner that a data lock release request is transmitted to the 
information center 2 automatically upon manipulation of the 
OK key. 
0.081 Although the above examples are directed to a 
destination Setting, it goes without Saying that the invention 
is not limited to Such a case. For example, the invention can 
also be applied to the displaying a map of a point (facility) 
and its vicinity after a point Search in a map display 
apparatus. In this case, if it is found that the facility which 
is the Subject of Search is located outside an open area, a 
warning to that effect is given. 
0082 Incidentally, if an area inside/outside judgment is 
performed during execution of a Search process, not only is 
the performance of the navigation apparatuS 10 lowered 
until completion of the Search, but also there is the possi 
bility that an improper (rather than optimum) route will be 
determined because of area restriction. Accordingly, it is 
preferred to perform a Search in a manner disregarding the 
area restriction and to perform an area inside/outside judg 
ment based on the results of the Search. 

0.083 FIG. 12 shows a routine in which an area check is 
performed after a destination Search and first voice guidance. 
In this example, destination Setting and a route Search are 
performed utilizing all Stored data and an area check is then 
performed at the Stage of outputting guidance. First, an 
ordinary destination Search is executed (step S41) and 
guidance is started (step S42). Then, it is judged whether the 
route includes even one road that is located outside the area 
(step S43). If there exists no Such road, the guidance is 
continued (step S45). If there exists even one road that is 
located outside the area, a message Such as “You will take 
a road that is located outside your Selected area. No map will 
be displayed and no guidance will be given outside the area. 
To purchase data for the additional area, please call 0120 
123456 (available 24 hours, throughout the year).” is dis 
played and a Voice warning Such as “You will take a road 
that is located outside your Selected area. No map will be 
displayed and no guidance will be given outside the area. 
Please take sufficient care.” is issued (step S44) and guid 
ance is continued at step S45. 
0084 FIG. 13 is a flowchart showing an example of a 
routine in which an area check is performed after completion 
of a destination Search. First, an ordinary destination Search 
process is executed (step S51). Then, it is judged whether or 
not the route includes even one road or road Section that is 
located outside the area (step S52). If there exists no such 
road, guidance is started (step S54). If there exists even one 
road or road Section that is located outside the area, a 
message is displayed and a voice warning is issued as 
exemplified above in connection with S44 and guidance is 
started at step S54. 
0085 FIG. 4 illustrates one example of a map display 
routine in which a judgment as to whether or not data to be 
read into the navigation apparatuS 10 corresponds to an area 
located entirely within the open (Selected) area (area for 
which a fee has been paid), which judgement is made before 
the data is read into the apparatus 1. When the user makes 
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a map display request (step S61), the navigation apparatus 
10 judges whether or not data to be read into the apparatus 
1, i.e., all data for a route obtained by a Search is located 
inside or outside the open area (step S62). If all the data is 
located inside the area, the data is read into the apparatus 10 
in an ordinary manner (Step S63). If there is data for any area 
that is located outside the open area, only data inside the 
open area is read into the apparatus 10 (step S64). Then, a 
map is displayed based on the data that has been read into 
the apparatus 10 (step S65). In this manner, the area inside/ 
outside judgment is performed at the Stage of reading data 
into the central processing unit from the information Storage 
device 3 (DVD) and only map data inside the open area is 
read into the central processing unit. Another configuration 
is possible in which all map data is read into the central 
processing unit from the information Storage device 3, 
receiving a DVD or like Storage medium, and an area 
inside/outside judgment is performed at the Stage of output 
ting guidance information through the output device So that 
only map data inside the open area is output through the 
output device. The map display request may be either one 
that requests display of a map after a route Search or one that 
requests only display of a map without Setting of a route. 

0.086 FIG. 15 is a flowchart which illustrates one 
example of a routine in which guidance information is 
provided only when the user's vehicle is located inside the 
open area. After a route Search has been performed using all 
data contained in the Storage medium, it is judged whether 
the user's vehicle is located inside the open area (step S71). 
If the vehicle is located inside the open area, an ordinary 
guidance Screen is displayed (step S72). If the vehicle is 
located outside the open area, no map is displayed and only 
a linear distance to the destination and an arrow indicating 
the direction to the destination are displayed (step S73). 
Alternatively, only one of the linear distance to the destina 
tion and the direction to the destination may be displayed or 
Voice-output. 

0087 FIG. 16 is a flowchart showing an example of a 
routine determining whether or not the coordinates of a 
Voice output point for voice guidance are located inside or 
outside the open area and outputting the Voice guidance only 
when that point is determined to be within the open area. 
First, a voice output point for voice guidance is determined 
(step S81). It is then judged whether or not the voice output 
point is located inside the open area (step S82). If the voice 
output point is located inside the open area, a voice message 
is output (voice guidance) when the user's vehicle arrives at 
the voice output point (step S83). If the voice output point 
is located outside the open area, nothing is done even when 
the user's vehicle arrives at the voice output point (Step 
S84). AS described above, guidance information associated 
with map data of the open area and that associated with map 
data of a region outside the open area are output in different 
manners, which makes it possible to urge the user to expand 
the open area. 
0088 FIG. 17 shows a specific example of application of 
the routine of FIG. 16. It is assumed that a rectangular frame 
indicates an area boundary, a guidance route R1-R6 has been 
obtained by a Search, a route Section R2-R4 is located 
outside the area, and characters A-F denote voice output 
points. Guidance “Turn to the right 300 m ahead.” is given 
at the voice output point A on the route section R1. No voice 
guidance is given at the Voice output points B, C, and D on 
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the respective route sections R2, R3, and R4. Guidance 
“Turn to the left 300 m ahead.” is given at the voice output 
point E on the route section R5. Guidance such as “A left 
turn will be needed Soon.’ is given at the Voice output point 
F. Not only is it judged whether or not voice output points 
are located inside or outside the open area but also whether 
or not display output points for interSection enlarged views 
(e.g., points 300 m before guidance intersections) are located 
inside or outside the open area, So as to display the inter 
Section enlarged views only for those display output points 
within the open area. 
0089. If a route from the present position to the destina 
tion that has been obtained by a Search includes a Section 
that is located outside the open area, a further Search may be 
performed using only the map data for the open area to find 
a Second route that does not include any roads located 
outside the open area and route information for the Second 
route may be presented to the user. For example, assume 
that, as shown in FIG. 18, a route R1 has been obtained as 
the best route from a present position (start point) S to a 
destination D by a Search using all data. However, detailed 
guidance is not given in a route Section that is located 
outside the open area, because route guidance is restricted 
there. In this case, if a Second route R2 is found by a Search 
using only the map data of the open area, the user can 
choose, through comparison, between the best route R1 and 
the second route R2 that is not the best one but for which 
detailed guidance can be given. AS for route information, the 
entire route obtained by a Search may be displayed or only 
Such information as the names of roads along the obtained 
route and expressway tolls may be displayed. 
0090. In each of the above examples, a map-data-open 
area is specified by a rectangle, a country, or administrative 
district. However, the System may be So configured that a 
map type (e.g., a wide area map, a detailed map, or a city 
map) and/or Service level, e.g., only map display or map 
display plus guidances, can be designated in accordance 
with a use fee. This makes it possible to Set an area that is 
more Suitable for a user's purposes Such as display only in 
France, display plus guidance in Germany, and additional 
display of a city map in Italy. 
0.091 An example of a navigation apparatus incorporat 
ing an accounting System according to the invention is 
shown in FIG. 19. The navigation apparatus of FIG. 19 is 
composed of an input device 1, a present position detecting 
device 2, an information Storage device 3, a central proceSS 
ing unit 4, an information Sending/receiving device 5, and an 
output device 6. The input device 1 is used for inputting a 
point to be searched for and information relating to route 
guidance. The present position detecting device 2 detects 
information relating to the present position of the vehicle 
that is mounted with the navigation apparatus. The infor 
mation Storage device 3 contains navigation data necessary 
for route Searching/determination, display/voice guidance 
data necessary for route guidance, programs (application 
programs and/or an OS), etc. The central processing unit 4 
performs route Search processing and display/voice guid 
ance processing that is necessary for route guidance, and 
controls the entire navigation apparatus. The information 
Sending/receiving apparatus 5 Sends and receives informa 
tion relating to running of the vehicle Such as road infor 
mation and traffic information, detects information relating 
to the present position of the vehicle, and sends and receives 
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information relating to the present position of the vehicle. 
The output device 6 outputs a point input Screen and 
information relating to route guidance. 

0092. The input device 1 has functions of allowing the 
driver to input a start point and a destination, allowing the 
driver to specify an area of map data he wants to use and to 
input an area size, and, based on the drivers input, instructs 
the central processing unit 4 how to perform navigation 
processing. For example, the input device 1 may include a 
touch Switch through which a destination is input in the form 
of an address, a telephone number, coordinates on a map, or 
the like, a touch Switch for input of a request for route 
guidance, and a remote controller Such as a JOG dial. In this 
embodiment, equipped with a device that enables a Voice 
input dialogue, the input device 1 also functions as a voice 
input device. The input device 1 may additionally be 
equipped with a card reading device for reading data from an 
IC card or a magnetic card. Further, the input device 1 may 
additionally be equipped for data communication by 
eXchange of data with a remote information Source Such as 
an information center that Stores data necessary for naviga 
tion and provides information over a communication chan 
nel upon request from the driver or with a portable electronic 
apparatus having map data, destination data, Simplified map 
data, and/or map data including building shapes. 

0093. The present position detecting device 2 is a device 
that acquires information as to the present position of the 
vehicle, for example, using the global positioning System 
(GPS), an absolute beating sensor that detects direction of 
movement of the vehicle in the form of an absolute bearing 
by utilizing the earth's magnetism, for example, a relative 
bearing Sensor that detects direction of movement of the 
vehicle in the form of a relative bearing by utilizing a 
Steering Sensor, a gyro Sensor, or the like, or a distance 
Sensor that detects running distance of the vehicle based on 
the number of rotations of a wheel, for example. 

0094. The information storage device 3 is an external 
Storage device containing navigation programs and data and 
may be a CD-ROM, a DVD-ROM, or the like. A unique 
Serial number Such as a production number is Set in the 
information Storage device 3. Specifically, the information 
Storage device 3 contain S programs to be used for providing 
functions Such as route guidance, a program corresponding 
to the flowcharts described herein, programs for display 
output control necessary for route guidance and for interac 
tive guidance with Voice input and data necessary therefor, 
and programs for voice output control necessary for voice 
guidance and data necessary therefor. The information Stor 
age medium 3 contains, in the form of files, map data that 
includes Search data, e.g., destination data, registered point 
data, road data, and data classified by genre, for use in route 
Searching, and other guidance/display data, e.g., guidance 
data used for route guidance, display data to be used in 
displaying a map, and map matching data to be used in 
determining the present position. The information Storage 
medium 3 contains all data necessary for operation of the 
navigation apparatus as well as the edition number of the 
map data. The invention can also be applied to a navigation 
apparatus of a type wherein only data is Stored in a CD 
ROM and programs are Stored in the central processing unit. 
0095 The central processing unit 4 is equipped with a 
CPU, a flash memory, a ROM, and a RAM. The CPU 



US 2002/0156739 A1 

executes various routines Such as route Searching, route 
guidance information output control, control of information 
to be output through the output device 6, generation of an ID 
unique to the navigation apparatus based on the Serial 
number of the information storage device 3 and the edition 
number of the map data when receiving an instruction to 
expand the open map area, and determination of a data 
usable (open) map area, Such as an area size, responsive to 
receipt of a key code corresponding to the ID unique to the 
navigation apparatus that is Sent from the information center 
11. The flash memory reads a program from the CD-ROM 
in the information storage device 3 and stores it. The ROM 
contains programs (program reading means) for checking 
and updating a program Stored in the flash memory. The 
RAM temporarily Stores route guidance information 
obtained by a Search Such as coordinates of a Set destination 
and a road name code number or data being used in 
processing by the central processing device (CPU) 4. CPU 
4 is also equipped with other devices (not shown) that 
include a speech processor for dialogue including voice 
input through the input device 1 and for combining, a voice, 
a phrase, a set of Sentences, a Sound, etc. that have been read 
from the information Storage device 3 based on an audio 
output control Signal from the CPU, converting a resulting 
audio signal into an analog signal, and outputting the analog 
Signal through a Speaker, a communication interface for 
eXchanging input/output data by electronic communication, 
a Sensor input interface for capturing a Sensor Signal from 
the present position detecting device 2, and a clock to be 
used for attaching a date and time to internal dialogue 
information. The above-mentioned program for updating 
may be Stored in the information Storage device 3. 
0.096 All of the programs relating to the invention and 
the programs necessary for navigation may be Stored in the 
CD-ROM as an external storage medium. Alternatively, all 
or part of these programs may be stored in the ROM in the 
main body. Data and programs Stored in the external Storage 
medium are input, as external signals, to the central pro 
cessing unit of the navigation apparatus main body and 
processed therein to realize various navigation functions. 
0097 Alternatively, all or part of the programs relating to 
the invention, the other programs necessary for navigation, 
and the map data may be sent to a plurality of base Stations 
(Internet provider terminals and communication stations that 
communicate with vehicles) from an information center (an 
Internet server or a navigation server). In this case, the 
central processing unit 4 of the navigation apparatus would 
receive, through the information Sending/receiving device 5, 
information that is Sent from a base Station, download it to 
a readable, writable memory (e.g., the RAM, the flash 
memory, or the hard disk drive) of the central processing 
unit 4 and execute the programs. Here, the programs and the 
map data may be stored in different readable and writable 
memories. For example, the programs and the map data may 
be stored in the flash memory and the RAM, respectively. Or 
the programs and the map data may be Stored in the same 
readable and Writable memory. As a further alternative, all or 
part of the programs and the map data may be sent from an 
information center to a home personal computer, and the 
home personal computer would then download to a remov 
able Storage medium, e.g., a memory Stick or a floppy disk. 
In this last alternative, the Storage medium would be con 
nected to the central processing unit 4 for execution of the 
programs Stored therein. 
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0098. In the embodiments described above, the naviga 
tion apparatus is equipped with the flash memory having a 
relatively large capacity into which a program, Supplied 
from the CD-ROM of the information storage device 3 or 
downloaded from an information center or the like, is read 
and the ROM contains a program (program reading means) 
to be used for starting the CD-ROM. The flash memory 
holds the stored information even after shutoff of the power 
to it; that is, it is a nonvolatile Storage medium. The program 
(program reading means) in the ROM is activated, and by 
using this program a program Stored in the flash memory is 
checked and disc management information, etc. of the 
CD-ROM in the information storage device 3 are read into 
the central processing unit 4. The program loading proceSS 
ing (updating processing) is performed with a judgment 
based on the disc management information and the State of 
the flash memory. 

0099. The information sending/receiving device 5 is 
composed of a GPS receiver for acquiring present position 
information, date/time information, etc. using the global 
positioning system (GPS), a VICS information receiver for 
acquiring traffic information etc. using FM multiplex broad 
cast, radio beacons, optical beacons, or the like, and a data 
Sending/receiving device for exchanging information bidi 
rectionally with an information center (as in ATIS) or 
another vehicle using a cellular phone, a personal computer, 
or the like. 

0100. The output device 6 functions to output guidance 
information in the form of Voice and/or image when the 
driver needs it and to print, for example, data that has been 
navigation-processed by the central processing device 4. 
The output unit 4 is equipped with means for those purposes 
Such as a display device for displaying input data and a route 
guidance picture, a printer for printing data that has been 
processed by the central processing unit 4 and data Stored in 
the information Storage device 3, a Speaker for outputting 
route guidance in Voice form, and other devices. 
0101 The display device is a simple liquid crystal display 
device or the like, and displayS map data to be processed by 
the central processing unit 4, an area Selection menu picture, 
an enlarged view of an intersection (based on guidance 
data), an enlarged view of a branch point, a current route 
along which the vehicle is traveling, a route newly obtained 
by a Search, information relating to the destination of each 
route, a destination name, time, and distance, an arrow 
showing a direction of movement, an image of a perSonified 
character, etc. Since image data Sent to the display device is 
binary data (bitmap data), it is sent via a communication line 
as used in Serial communication or the like, rather than a 
dedicated image signal line. Alternatively, a separate (dedi 
cated) communication line may be used for this purpose. 
The display device is equipped with a memory for tempo 
rarily Storing bit map data. 

0102) The display device is incorporated into an instru 
ment panel that is located in the vicinity of the driver's Seat. 
Looking at the display device, the driver can recognize the 
present position of the vehicle and obtain information on the 
route. The display device may be equipped with a tablet Such 
as a touch panel or a touch Screen So that area input, area 
Selection, key code input, point input, road input, etc. can be 
performed by touching the Screen or moving a fingertip, for 
example, on the Screen. In this embodiment, Search history 
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information, e.g., an address and a telephone number, that 
has been input through a Search Screen and information 
indicating links between Screens of a Series from an initial 
Search Screen to an input-ongoing Search Screen, is Stored in 
the RAM while the vehicle is stopped. Transition is made 
from the Search Screen to a point Setting Screen or a present 
position map Screen when the vehicle Starts, depending on a 
result of a Search that has been performed based on the 
Stored data content, and the Stored input-ongoing Search 
Screen is recovered when the vehicle Stops again. This 
operation prevents use of a Search Screen from becoming 
unduly complex. 
0103) Thus, overall operation of the navigation apparatus 
involves the reading of programs into the central processing 
unit 4 from the information Storage device 3 and activation 
of a route guidance program. The present position is 
detected by the present position detecting device 2 and a 
map of the vicinity of the present position, as well as a 
present position name, etc., are displayed. Then, a target 
destination is Set by input of a name Such as a place name 
or a facility name, a telephone number or an address, 
registered point, or a road name, and a route from the 
Starting position to the destination is Searched for. Once a 
route has been determined, route guidance is performed 
while present position is traced by the present position 
detecting device 2. 
0104 AS is apparent from the foregoing description, in 
accordance with the present invention, the price of map data 
to be input to a navigation apparatus is varied depending on 
the area of map data the user wants to use. Therefore, the 
user is required to pay for only that area map data he wants 
to use, and hence can use the map data at a reduced cost. 
Further, the user can expand (open), when necessary, the 
area of map data he wants to use. A map data provider can 
easily urge users to expand map data use ranges. 
0105 Conventionally, a user is obliged to purchase a 
database without knowing its content. In contrast, as 
described above, the present invention allows users to use, 
at first, a portion of the entire data at a Small fee, after 
Selecting that portion and then to purchase data for another 
area after checking the contents of that first data portion. A 
user can use map data at a reduced cost because he is 
required to pay only for that map data area he wants to use. 
This also allows a map data provider to easily urge users to 
expand map data use ranges. Further, communication with a 
navigation apparatus or an information center by means of 
a personal computer, a cellular phone, or PDA makes it 
possible to open an area even if the user is not in the vehicle. 
0106 The invention may be embodied in other specific 
forms without departing from the Spirit or essential charac 
teristics thereof. The present embodiments are therefore to 
be considered in all respects as illustrative and not restric 
tive, the Scope of the invention being indicated by the 
appended claims rather than by the foregoing description, 
and all changes which come within the meaning and range 
of equivalency of the claims are therefore intended to be 
embraced therein. 

We claim: 
1. A method for accessing map data for navigation, 

comprising: 

providing map data encoded on a storage medium; 
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purchasing an access right to at least a portion of the 
encoded map data; and 

opening Said at a least portion of the encoded map data to 
acceSS by a navigation program in accordance with the 
purchased access right. 

2. An accounting method for control of map data to be 
input to a navigation apparatus, comprising: 

providing map data encoded on a storage medium; 
paying a use fee for access right to at least a portion of the 

encoded map data; 
opening that map data for which the user fee has been 

paid, only the opened map data being available for use 
by the navigation apparatus. 

3. The accounting method according to claim 2, wherein 
a plurality of use fees are Set for respective areas. 

4. The accounting method according to claim 2 wherein a 
plurality of use fees are Set for respective, but different area 
sizes. 

5. The accounting method according to claim 2, further 
comprising: 

generating identification information within the naviga 
tion apparatus, 

communicating the identification information to a facility 
in the form of an internet Server, a customer Server, or 
a remote information center; and 

responsive to receipt of the identification information, 
issuing access right information describing the access 
right from the facility to the navigation apparatus. 

6. The accounting method according to claim 4, wherein 
the map data access right information is a key code that is 
generated based on the identification information, and 
wherein Said opening of map data is controlled based on the 
key code. 

7. The accounting method according to claim 4, wherein 
the identification information is generated based on infor 
mation of the area corresponding to the map data to be 
opened, the identification information, and map data edition 
information. 

8. The accounting method according to claim 7, wherein 
the identification information is a Serial number of Storage 
means of a single navigation apparatus, Said Serial number 
being unique to Said Single navigation apparatus, and the 
map data edition information is a number unique to an 
edition of a database Stored in the Storage means. 

9. A data Storage medium containing, encoded thereon, a 
program for generating identification information unique to 
a navigation apparatus, generating map data edition infor 
mation, determining a map data use area based on map data 
access right information that is generated based on the 
unique identification information and opening for use by the 
navigation apparatus only map data corresponding to the 
determined map data use area. 

10. A navigation System which provides navigational 
guidance based on Stored map data, comprising: 

a navigation apparatus comprising: 

Storage means for Storing the map data; 
input means for inputting area information indicating 
map data to be opened; 
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communication means for Sending the area information 
and identification information unique to the naviga 
tion apparatus to a remote information center, and 
receiving means for receiving information from the 
remote information center; and 

the remote information center comprising: 

means for receiving the area information and the iden 
tification information unique to the navigation appa 
ratus from the navigation apparatus, and 

access right means for generating data access right 
information based on the received area information 
and identification information unique to the naviga 
tion apparatus, 

wherein the navigation apparatus opens all or part of 
the map data for use in providing the navigational 
guidance, based on the data access right information 
received from the information center. 

11. The navigation System according to claim 10, wherein 
the navigation apparatus further comprises means for gen 
erating the identification information unique to the naviga 
tion apparatus. 

12. The navigation System according to claim 11, wherein 
the identification information unique to the navigation appa 
ratus is generated based on identification information for the 
navigation apparatus and map data edition information. 

13. The navigation System according to claim 10, wherein 
the area information is an area size, wherein the data acceSS 
means generates the data access right information in accor 
dance with the area size, and wherein the navigation appa 
ratus further comprises Selecting means for Selecting an area 
in accordance with the area Size responsive to receipt of the 
data access right information. 

14. The navigation System according to claim 10, wherein 
the area information is a specified area, wherein the data 
access right generating means generates data access right 
information corresponding to the Specified area, and wherein 
the navigation apparatus opens map data only for the Speci 
fied area responsive to receipt of the data access right 
information. 

15. The navigation System according to claim 10, further 
comprising accounting means for Settling a bookkeeping 
account in accordance with the opened map data. 

16. The navigation System according to claim 15, wherein 
the accounting means Settles the account based on the data 
access right information. 

17. A navigation method for providing navigational guid 
ance based on Stored map data, comprising the Steps of 

in a navigation apparatus, receiving area information 
indicating map data to be opened for use, and Sending 
the area information and identification information 
unique to the navigation apparatus to a remote infor 
mation center; 

at the remote information center, receiving the area infor 
mation and the identification information unique to the 
navigation apparatus from the navigation apparatus, 
generating data access right information based on the 
received area information and identification informa 
tion and Sending the generated data access right infor 
mation to the navigation apparatus, and 
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in the navigation apparatus, opening map data only to an 
extent in accordance with the data access right infor 
mation received from the center. 

18. An information center which sends and receives data 
to and from a navigation apparatus, comprising: 

means for receiving area information and identification 
information unique to the navigation apparatus from 
the navigation apparatus, 

means for generating, based on the received area infor 
mation and identification information, data access right 
information to be used for opening map data for use in 
the navigation apparatus, and 

means for Sending the generated data access right infor 
mation to the navigation apparatus. 

19. A navigation apparatus which provides navigational 
guidance based on Stored map data, comprising: 

input means for inputting area information indicating an 
area for which map data is to be opened; 

communication means for Sending the area information 
and identification information unique to the navigation 
apparatus to a remote information center; 

receiving means for receiving, from the information cen 
ter, data access right information that has been gener 
ated at the information center based on the area infor 
mation and the identification information; and 

means for opening the map data for use in providing the 
navigational guidance, only to an extent in accordance 
with the data access right information. 

20. A navigation apparatus for providing navigational 
guidance based on Stored map data, comprising: 

Storing means for Storing map data; and 

area Setting means for opening for use in providing the 
navigational guidance, only part of the Stored map data 
as a rectangular open area. 

21. The navigation apparatus according to claim 20, 
wherein Said area Setting means determines a size of the 
rectangle in accordance with a use fee. 

22. The navigation apparatus according to claim 20, 
wherein the area Setting means changes an aspect ratio of the 
rectangle in accordance with a use fee. 

23. The navigation apparatus according to claim 20, 
wherein the area Setting means changes an aspect ratio of the 
rectangle in accordance with a use fee. 

24. A navigation apparatus for providing navigational 
guidance based on Stored map data, comprising: 

Storing means for Storing map data; 

fee Setting means for Setting a use fee for use of the map 
data; and 

area Setting means for Setting, as an open area of data 
available for use in providing the navigational guid 
ance, only part of the Stored map data, the open area of 
the Stored map data being limited to a range corre 
sponding to the use fee. 

25. The navigation apparatus according to claim 24, 
wherein the area Setting means Sets the open area as a 
rectangle having a size that corresponds to the use fee. 
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26. The navigation apparatus according to claim 24, 
wherein the area Setting means changes an aspect ratio of the 
rectangle in accordance with the use fee. 

27. A navigation apparatus which provides navigational 
guidance based on Stored map data, comprising: 

Storing means for Storing map data for a plurality of 
respective areas, and 

area Setting means for Selecting areas of a number corre 
sponding to a use fee and for opening map data 
corresponding to the Selected areas for use in providing 
the navigational guidance. 

28. The navigation apparatus according to claim 27, 
wherein a price for opening map data is set for each of the 
plurality of areas. 

29. The navigation apparatus according to claim 28, 
wherein the price is Set in accordance with either an amount 
of map data associated with the Selected areas or a Square 
measure of the Selected areas. 

30. The navigation apparatus according to claim 27, 
wherein each of the plurality of areas has a rectangular 
boundary. 

31. The navigation apparatus according to claim 27, 
wherein each of the plurality of areas has a boundary that is 
a boundary of a country or administrative district. 

32. The navigation apparatus according to claim 31, 
wherein each of the plurality of areas has a boundary made 
to correspond to a boundary of a country or boundaries of 
administrative districts depending on their Square measure. 

33. The navigation apparatus according to claim 32, 
wherein each of the plurality of areas is approximated by a 
combination of rectangles. 
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34. A terminal for data communication to and from a 
remote information center, Said terminal comprising: 

input means for inputting identifying information unique 
to a navigation apparatus and map-data-open area 
information, 

means for transmitting the identifying information and the 
area information to the information center; and 

means for receiving data access right information, based 
on the identifying information and the area informa 
tion, from the information center. 

35. A terminal for data communication to and from a 
remote information center and a navigation apparatus, Said 
terminal comprising: 
means for receiving identifying information unique to the 

navigation apparatus from the navigation apparatus, 
means for inputting map-data-open area information; 
means for transmitting the identifying information and the 

area information to the information center; and 
means for receiving data access right information, based 

on the identifying information and the area informa 
tion, from the information center. 

36. A data Storage medium containing, encoded thereon, 
a program performing navigation processing based on Stored 
map data and opening for use in the navigation processing 
only a portion of the Stored map data corresponding to at 
least one rectangular area. 

37. A data Storage medium containing, encoded thereon, 
a program generating a map display based on Stored map 
data and opening for use in the map display generation only 
a portion of the Stored map data corresponding to at least one 
rectangular area. 


